Aim-To obtain a prevalence rate and determine the distribution of accidental bruising in babies. Methods-177 babies aged 6-12 months were examined naked to look for bruises. They were seen in health visitor hearing test clinics and child health surveillance clinics. The site, size, shape, and colour of bruises were recorded on a skin map, and the parent's explanation noted. Any other injury was recorded. Data collection included the baby's age, mobility and weight, demographic details, and health visitor concerns. Results-Twenty two babies had bruises, giving a prevalence rate of 12%. There was a total of 32 bruises, 15 babies had one bruise. All bruises were found on the front of the body and were located over bony prominences. Twenty five of the bruises were on the face and head, and seven were on the shin. The babies with bruises on the shin were mobile. There was a highly significant increase in bruises with increase in mobility. Conclusions-The study has produced a prevalence and distribution of bruising in babies and sets a baseline from which to work when assessing bruises. It also tested out the methodology, which could be used in further research, particularly of younger babies. Clinicians need to assess a baby's level of development when considering whether a bruise is accidental.
When a child is seen with bruising it is a medical responsibility to determine whether these injuries are consistent with the history and the child's age, development, and level of activity. 1 If they are not, child protection issues must be considered.
2 3 The expertise and confidence of doctors to assess injuries in children depends on experience and the evidence obtained from informed studies about injuries sustained accidentally or non-accidentally. There is a lack of information about accidental bruising in children, particularly in babies. Less research has been devoted to soft tissue injuries than to fractures and head injuries, 4-7 yet the skin can show the commonest and most easily recognised manifestations of abuse in children. 8 Patterns and sites of bruising in children that are suggestive of abuse have been well documented. 4 9 10 Bruises found in "soft" sites, such as cheeks or trunk, suggest abuse. 11 In contrast, there is little written about accidental bruising in children, particularly in terms of the average number of bruises on a child at any one time. In a general review of bruising in children, Stephenson stated that it is hard to find data on absolute numbers of bruises in accidentally injured children. 10 Hobbs suggested that as many as 12 bruises may be seen in non-abused children. 12 Pascoe 11 and Roberton 9 looked at injuries, accidental and non-accidental, in children and compared their patterns and distribution. In both studies, the numbers of bruises in babies were too small to make a comparison or to comment on distribution. In children over 1 year old, accidental bruises tended to be found over bony prominences. Only Roberton gives a prevalence rate for bruising in babies (12.5%), using a small sample of 62 babies aged 3-9 months.
One of the cardinal signs of abuse is a discrepancy between the physical finding and the history. Hobbs summarised studies which stated that injuries sustained after falling from a bed, sofa, or similar height tend to be minor. 12 Thus, for children presenting with severe injuries and a history of a fall from a chair, bed, or cot, non-accidental injury should be considered. Similarly, children falling down a flight of stairs frequently injure themselves, but not seriously. 13 It is sometimes diYcult to distinguish accidental injury from abuse or to distinguish abuse from diseases and other conditions that produce similar signs. 14 15 Such conditions include bleeding disorders 16 ; connective tissue disorders 10 15 ; dye, paint, and pen marks 10 ; folk remedies 17 18 ; phytophotodermatitis 19 ; Mongolian blue spots 14 15 20 ; and cafe au lait spots. 10 Therefore, errors in diagnosis can occur 14 and a mistaken diagnosis of abuse can be devastating for a family.
Babies up to about 9 months are not as independently mobile or active and so few bruises are expected. It could be assumed that any bruises in this age group are indicative of abuse. My study aimed to determine a prevalence and distribution of bruising seen in babies, to enable bruising in this age group to be assessed more accurately and confidently.
Methods
My study was carried out between July 1996 and April 1997. It was started in the area around Burnley, East Lancashire, and completed in Darlington, County Durham. Ethical approval was obtained.
Using the only other prevalence rate for bruising in babies (12.5% 9 ), a sample size of 175 babies was calculated.
The babies were enrolled from the health visitor hearing test clinics and developmental checks of babies between the ages of 6 and 9 months, part of "child health promotion", which targets all children. 21 The average uptake of the clinics attended was over 90%. DiVerent clinic locations were used in both districts to ensure full demographic coverage.
Each baby had a full examination of the skin, naked. Parents were told about the study, asked to participate and given an explanatory leaflet before being seen.
One pro forma was used to record all the information collected, and covered basic details of the baby, data to reflect the socioeconomic status, ethnic group, family structure, and the baby's mobility and growth. The clinical findings recorded included any pronounced skin rash, disease, or birth mark; and all injuries such as bruises, scars, or scratches. Bruises were measured with a plastic ruler. The injuries were also drawn on a skin map that had a superimposed colour chart. Site, size, and colour were recorded for each bruise and an explanation sought for each injury. Relevant health visitor concerns were noted. The same data were collected for any refuser and included health visitor concerns.
The data produced prevalence figures. The 2 test was used to analyse the data further (and Pearson's correlation in one instance).
No extra resources were required for the study.
Results
I approached the parents or carers of 178 babies. There was one refusal, with a valid explanation, and there were no concerns about this baby. Of 177 babies, 84 were boys and 93 were girls. The age range was 25.3-52 weeks (mean, 36.1; SD, 4.9). Comparing distribution of social class in the sample group with that in England and Wales (source, 1991 census) revealed that the upper social classes were underrepresented and there were more unemployed parents in the sample group.
There were 11 boys and 11 girls with bruises. The overall prevalence was 12.4% (95% confidence interval (CI), 7.19% to 16.66%). The prevalence in boys was 13.10% (95% CI, 8.02% to 18.18%). The prevalence in girls was 11.83% (95% CI, 6.97% to 16.69%). There was no significant diVerence in prevalence between boys and girls (p > 0.5).
There were a total of 32 bruises seen in 22 babies. Fifteen babies had one bruise and seven babies had more than one bruise (five had two, one had three, and one had four bruises). Figure 1 shows the sites of the bruises. Twenty five bruises were on the face and head. The remainder (seven) were on the shins. Sixteen of the bruises were found on the forehead. The four bruises on the skull were seen in the same girl, who at 10 months was pulling to stand and repeatedly banged her head on the underside of the dining room table.
In all cases the bruises were located over bony prominences and on the front of the body. No bruise exceeded 10 mm in any dimension. Nine bruises had a maximum dimension of 1-3 mm, 14 had a maximum size of 4-6 mm, and nine of 7-10 mm. Bruises were roughly circular or rectangular and where they were more linear tended to reflect bony prominences, such as the orbit or chin. The largest bruises were on the forehead in two children. One baby fell oV a settee on to a hard surface and the other banged her head on a cot bar trying to pull herself up to stand, but fell in the process. Bruises appeared when babies fell on to hard surfaces and on to soft surfaces, such as a carpet.
DiVerent colours were seen and could not be matched with the age of bruises, except yellow, which only appeared in bruises over 48 hours old.
There were explanations for 23 bruises, most while mobilising, and no explanation for nine. In no baby did I suspect abuse or doubt the explanation, when given. Table 1 shows the mobility of the 22 babies with bruises. There was a significant increase in bruises seen in babies with increase in mobility (p < 0.001). All the babies with bruises on shins were mobile.
Eight of the bruised babies used baby walkers, and one injury was sustained while in the walker. Sixty babies in the sample group used baby walkers, a similar proportion. Therefore, bruised babies were no more likely to have used a walker (p > 0.5). In babies who used a baby walker there were 12 bruises.
There was a positive correlation with a baby being bruised and increase in number of children in the family (r = 0.95). This was just significant at the 5% level (p > 0.05).
Older babies appeared to have more bruises, and older parents seemed to have babies who were more likely to be bruised. However, for both, this was only just significant at the 5% level (p = 0.05).
There was no significant diVerence between the parent's marital status or social class for prevalence of bruising (p > 0.5 for both), nor between the number of babies with bruises whose current weight was above and below the 9th centile (p > 0.5).
Fifteen babies had other injuries, all minor, comprising mainly scratches, a few abrasions, and one laceration. All except that on the sole of the foot were on the front of the body. Table 2 shows the numbers of babies with other clinical findings that could mimic abuse.
Discussion
My study was designed to identify accidental bruising in babies. It is diYcult to be certain that every bruise seen was accidental, even a small single bruise could be inflicted. My assumptions were based on the injury observed, the explanation given, the developmental level, growth and general care of the baby, the demeanour or behaviour of the baby and the parent, and the available knowledge about the whole family.
Most of the previous studies on children bruised accidentally have looked at children attending hospital and Roberton's sample was from an inner city area. 9 None was necessarily representative of the general population. No study concentrated only on babies. My study aimed for a sample that represents the whole normal population of babies and which could give significant results.
The 90% uptake at the clinics ensured a good representative sample of the local population. However, if the non-attenders (under 10%) had diVerent characteristics this might have biased the results. It could be argued that those parents who had bruised their children would not bring them to clinic. But the aim of my study was to establish what is seen normally in terms of bruising, so non-accidental injury would not be included in the figures. It could also be argued that non-attenders are the ones more likely to have bruises, for several reasons. Accidents, which include those in the home, show a notable social gradient, 21 22 so more occur in babies from disadvantaged homes. Poor families tend to make less use of preventive services, such as child health surveillance, 22 and access to services can also be diYcult.
The proportion of infants on the Child Protection Register in my study was 1.1% (two babies), which is rather higher than the estimated figure for England and Wales (3-5/ 1000). In six more babies there were health visiting concerns. This suggests that some babies who were at greater risk of injury were being brought to the clinics.
An important part of the history is whether the explanation is compatible with the injury seen. When accidental injuries occur the history is often vivid, whereas in abuse it may be vague and can vary with each telling. In my study, the parents generally remembered the cause of the large bruises on their babies. Even when a child did fall oV a chair or a stair the injury seen was still small. Some babies had an unexplained injury, which can be an indicator of abuse. However, all the parents handled and behaved appropriately with their babies, who were happy and sociable and there were no health visitor concerns. Nor were parents unnerved when asked about the bruises.
Not one of the small number of bruised babies had fallen out of bed. Most babies slept in a cot. Given the evidence from this and other studies, 12 23 24 the practitioner should be very cautious about a parent who presents with a baby with one or more large bruises who is reported to have fallen out of bed.
The site of the bruising seen is very important. My findings agree with those of Roberton that most accidental bruising is over bony prominences. 9 In addition, accidental bruises tend to be on the front of the body in this age group. Bruises on the shin occur in mobile babies.
In summary, my study has produced a prevalence for bruising in babies (12.4%), a similar figure to that of 12.5% produced by Roberton. 9 It also described the pattern and distribution of bruises seen, and found a highly significant increase in number of bruises with increased mobility. It has proved that the methodology devised is an eVective way of collecting relevant data for bruising in babies. 
